The effect of mild alkali and alkaline borohydride on the carbohydrate and peptide moieties of fetuin.
In the light of recent reports, based on radioactive labelling studies, that substantial amounts of N-linked oligosaccharides are released from protein under the mild-alkaline borohydride degradation conditions that are usually used to release O-linked oligosaccharides, we have investigated by chemical methods the effects of alkali alone and alkaline borohydride on the carbohydrate and peptide moieties of fetuin. The chromatographic profiles on Sephadex G50 columns, of the hexose- and ninhydrin-positive components of the native and Pronase-treated glycoprotein have been compared with those obtained after treatment with mild alkali alone (0.05 M-NaOH, 50 degrees C, 16 h) or mild-alkaline borohydride (0.05 M-NaOH containing 1 M-NaBH4, 50 degrees C, 16 h). Composition and methylation analyses have been performed on carbohydrate-containing peaks and the following conclusions were drawn: mild alkali treatment alone liberated a minor hexose- and ninhydrin-positive component and mild-alkaline borohydride treatment gave a major hexose-containing peak: both of these co-chromatographed on a Sephadex G50 column with Pronase glycopeptides. The polypeptide backbone was totally broken down by the alkaline borohydride treatment. The presence of released N-linked chains after alkaline borohydride treatment was confirmed. However, from the carbohydrate composition it was calculated that no more than 10-20% of the N-linked chains were released from protein. The results of methylation analysis have raised the possibility that this release is in part due to cleavage of the chitobiosyl core.